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REPORT

This contract was porposed to produce monoclonal antibody reagents

that could be used to identify individual antigenic variants of
Trypanosoma b. rhodesiense organisms. Variant specific monoclonal
antibodies can be used in a variety of studies concerning antigenic

variation.

The first efforts on the contract were to establish a monoclonal
antibody production laboratory and to establish assay techniques to be
used as screening procedures for the antibodies. This was accomplished
with the production of antibodies to WRATat 3 and 5 and reported in
the attached annual report.

The established techniques were then applied in a routine manner
to produce antibodies to other antigenic types. A listing of the
reactivities of the various monoclonal antibodies and the variant types
to which they react is shown in the attached copy of a publication.
In addition to these, antibodies were produced to WRATats 9, 10, 11,

15, 17, and 18.

The cell lines producing these antibodies have been sent to
Klaus Esser, Department of Immunology, WRAIR. Duplicate specimens will
be maintained by Dr. Campbell at the Centers for Disease Control in
Atlanta, GA. Antibodies from selected lines have been distributed
for collaborative experiments to Dr. Terry Pearson, University of Victoria,
nd Dr. George Cain, University of Iowa.

The production of some of the monoclonal antibodies in this
contract has been described in the following publication (autache):

Gary H. Campbell, Susan Griswold, George Cain, Janis Giorgi, and
Noel L. Warner. Monoclonal Antibodies to Antigens of T. Rhodesiense.
In Monoclonal Antibodies and T Cell Hybridomas, P. 323.
Eds. G. J. Hammerling, U. Hammerling, and J. F. Kearney. Elsevier/
North Holland, 1981
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6.3.4. Monoclonal antibodies to antigens of
Trypaiwsonza rhodesiense

GARY It. CAMIPBELL, SUSAN (iRISWOtj). iLtiRiL: CAIN. JANIS V. GIORU and NOLL L.
WARNER

On Jol 'YIn in-L1 m;id tfo~vwh( %rcd(mi tmr ilui;..1I',N ..;,/ i-,' 1 ,ml, sax Nt l,
,Lh'.1io Schoolt/ m Ale,/ mem. Ai/j~m,111m' 1t l m,.1.,,v I 5

Introduction

Infect ion of a host %% i th African irvpanoo mies can reslt1 in a varietyv of chronic.
jilintii olog jeal ly medliated conisequLenice s. incluLi o pok\ci onal stit ulat ion. i iitflLI -

nosuppress ion, and not Linopatholo~gicaI les ions A ilajor factor in thie failu~re of
thle hu moral ant ihody responise tucon I ml thle inifeetion'i is tile abi litvs oftIhe oreaisis
to undergo extensive change, interhicprtiisrae niesrsllg"na e

wave of parasites %%h ich are not susceptible ito fihe previmosly i ndulced ant i hod.%
responseslj . 11 is therefore oft considerable practical and basic research interest to
detenniine thle mechanisms of such antioenic variation. Onle aspect of this is thle need
to clearlv ' fellne thie various inral anld e te mlal I tr\ paiosoite anti eis of a rang e of
variant types, and this can be best, appro ached by t lie use of liN bridom mindtch tiolo-w

Motioc lonal a ntibodiles liave niow beeti piroduiied \% hi el react \k iii Surfaice c iip

netits Lof orgatiIsins of" dif[feretnt anti geniic t Vpes . as well as to 'dooiUS itt te ma I
structures of the torg-anismis. Thle evenitualI go alI mf I is %tmrk is to use Such mon110olnal
anti bodies to characterizie mpanoinial ant igens s Iii lf ita\ plai a role iin thle
iiultimpatto logy of disease aiid ito piromvide mitt'tm spec ific reagetit s to ide iiiif\

organisms of' specific variable antigen types (VA"\s).

t Methods

The organismis used ftor the se st tiis %\ erc dens ed fro m clmones of (lit tereitt ait ti enic
pes of I rv% pansom t on t hm mitm ott' lie \Val icrI Reed A nitl T lx patioion ani lic

type (WRATat) serodetne. WRATaI 1-13 are clones% produed~ a-, previously

- - .- 777
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dCscr'ibCLd j. \VRATats 14- 19 arce cloaic- of' inspanosoilics derived bN Klaus M.
FSSer_. IIILI 11V sciol 'iicllIV dlisit It l til de oiinal 13 WRAlats. All clones ofi
Specific V'ATS were stored as stabilatcs inl 10'4 gly cerol at -70' C. Organisms were
passed for- 4 days inl irradiated (75(0 R) m nicce fore i solaition from bl ood onl Di5 2
columns oi- before Luse ats an i inoculu hi foIr non -irrai ated in ice.

Immunitatoii f 57 131-16Ji ice for the fusion experimecnts was performed using
aprotocol obtai ned from Klu E lsser h\ iiIcting ie lracinek wt1"

organismis of' a Specific VAT. and givin g (0.5 mng of the drug Bercnil on da\ 10 to
%:tire tihe i nfect ion. From 2 ss cck s it) 4 noindis later. tile iicc ss crc i njected i ntravc-
nouslv w ith (0. 1-0).3 11g, of an ant igcn preparat ion ciirichcd for irte variant spcif ic
anitigc 1

P3/X63-Ag8 IIALB c ni cloia cells ss crc inainiaincd. inl log, phase grOt in
Dulhccco's mtinimnal cssential 11Cdiutin (I)MN ) withl() 10, f"ctLI calf scruml IFICS),
and \%erc fused wvith ililiIinun spleen cellS taken 3 das s after thc sccond ariti-ea

JCincionl Using thc hyhridoiia fuLsion1 proto4col of"Kennctt ci al. .Briefly. 10' X63
cells \%ere fused w\ith 10't iminn splecnic I\1)mphloid cells inl til prcscncc~ of po-
I\ly ehy cnc glvcol (0/,= It)())). Cell,. s crc pellcted b centrifugation and rcsuspcn-
ded inl 3(0 nil l)NIF containing liy povaincllfl and th inidine: alilinloptcin ssas
addILcd 24 li Liter. Cells s\ crc plated into approsiiiiatcl\ 500) iticrotitcr %%ells (96
s%'llsplalc). I- oain-inpc i-Ii\ itiditic OI )meindiumn wvaschanged in
the \wcllsmt~icc' a keck. \\'hcn ccli -eriill %t\~a" sisiblc at about 10t days. fictncdliunt
\\,is chantged msice inl oitc dla\ sua r at ants s crc tesited foir at i body 3 days Iatci

Ccl nantibotkN-posiuivc %iiclls ss\cic clonled limiin dilut1ion) using,- thNyocs ICS
4 front BAl Bc iice ats fccc cellIs. Supcrnliitint from sl %%ll' containling isin

cloncs" ssas ag'ainl icStcd for alititbod activits . Atiihody -producineu cell', \%ere thent
fro~~cn in IM )IS() and Stored inl liquid ntitrogen. Cell lInc ercn ~ c

accordifillc to tusion taiit1hcr (W~RAl uscd for iiituiiiitton , %%'ll number and
lcttcr, of, th(l dntc s\ Cll.

Antlibody assasy of (lie Supkern1atitt s 5 as I 'cr0 'Cit d 111a ilad i reCtI fuorescett

anuIiblOds alSsas Llitit aI lii\tujrc of FI FC labbit anti-11OUNe 7 S globu111IS and anti-I m~~~11OLN se -Clt ain (,lf) Ic I isI . 1 nti~s IicSi asil hC Cc, d sIi) cg AntIi cci I Sidcs xN crc
itade as a thitt filml pi1cpmiiatiti ol tirpaiiosotcN isolatcd b\ lDh-52 column1ils fro0m1 th,

blood of infected iticcl'] 1' rganiIss \sCre Nsu1pcnlde ilt 5W; ICS inl phosphae-
buITcred sadl inc. Slides ss cre made from siispenSiolts of organt ins :omnin,: ia

mixture (75 '/5 1of iso amig6:cnic I\Jpes. SUtpcrttau,ints1 from at fusion experitment

uingl (for' examplc) W R Aat 3 i mit itccells, s crc teste:d aoainst Sl idcs coil!aiimit
75 / W RAlai 3 anid 25 ', oft anlbc r W RAl I\ pli. s hcl Sonic organistil s

wecre pos~itivye and Somc \%crc e 'ILati sc. varialit antiociiic spec ifi cityv coulId be in fcr-
red. When all oruanlisitis ss crc lahclcd. . a no m-%arint spcifiic Is pe antum \\nISs

prICSu]liliablv ilIVOlVCd - LISWall MI ait inCrIt1,i anit2CIt
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Results

Thle Primlary obective ot this work wais to produce monoclonal antibody reagents to a
variety of the avail ablc antigen ic types of T. 14u'di .%icn i'v org'an i sms of the \\ RATat
serodeme. Tro this end. 50 fusion experiments have been p~erformed. InI some cases.
cell lines producing' antibody to the desired variable antigen t~ pe specificity were
derived from one experiment. fin other cases. repeated fusions were required. In
many cases, several VAT-specific anillibodyV-produCin 1- Cell line., were derived. The
red itndan t cell lintes were froi ue for later use. InI motst experiments, atib ody reacting
aga ust nion- Variant specific antigen,, \%as detectied in add it ion to the variant spec ific
reactionls.

The d istri but ion of ati body aua intst variant and non-variant specific antigens in
three represen tat ive futsion ex peri ments is shown in, rabl)e I .The ptoport ion of
trypatosome-reactive cell lines was extremel variable from experiment to experi-
ment.

The appearance of the v'ariant specific reaction is shown in Fig. I .The slide used
in this assay contained 75 Oi WRATat 14 and 25 1 WRATat I I organlistuls. Ap-

VIA

kjtj~h -

.1 II~ir~ i 7' aa~t t 4a\ ~l~t IiI ' A s,, 0,. is is . k ~s~mi li s Y

m'r~m~mm~mm (prsm a itat t~VC

ti

IT

Fig. 1. -aiitpc fi flu -m rierati o oolnlatioy 11 1 D h 1W oi
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TABLE I

Trv~n~si'nc-pc.I ~rcacii. i i in i n diiual I usion epr

(WRATi i..pc) Noi wells plated

9)151 333!912 i,63
2 121 X3:964 4

21 :,342

Speifity iii priolof~pc .ini .1. rl~i''. I.i~i. r hdoj clline% c'

Clone No'. SpcIiIC11%

54112fl113i4 \VRAT.:a 2

7(3)271) \k RATai 3
9 1 5)13'Q 'ARRAI ai 5

25t6) 1 7C7 \RAt I !

43(7i7( \~RATal 7

4(:' 112 71 RAi... 13

36( 1h)o0-\F RAXI 16

24 i 4N iI INA' NVS-c'.cn tflwrc'.cncc pailern (painel 213)
231 2N )671 N V S-ccniai fluoirecence I 2..uacliarl ( panel z2H

1 i4N (591, N Spo.9crior fluoic~cence (painei 21))

32( 19 OIN36) NVS-VriniLir line i rane 2L:)
2 )l2Nfl41li) NVS-flag.cII.,r Ipanoi 201

Fo ex. camtple 5(1-')1031; rcprc'.cnl n'peritilcit Nio. 510 prepatcd againsti %\ RA~i 2. %.iih priflolypc

.nmc be I ing i wel 1013 cilone B.
'.N rclcr'. !o tlit-%.ariant-.pecilic reac lty -

* pros i mate I\ 75 '7 of' the oreaNniIn otsILorCsced \%~hen tested a-ain si cuIlure superna-

t ant 2 1 (14)14611) %vh icit was deni veil from 1 a Ifusion using W R A~at 14 organ I sis as

inunoeen 1CI. This supernatant was not reactive when tested aoainsin\ ti t' the other
\k RATail%. andI this Variant1-specific 1\ pe behavior was used ito characterize all the
other VAT tmonoclontal reatuents obtaine~d (Tbe2).

I lie monoc lonal ati hod ics produced aga inst m in-variant-specil ic antigen showed
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several distinct Patterns of irniuntotluorescene as showni in Fig. 2. Panel A shiow-s a
s'ariant-specific react ion as distlinguishied by the non- Iluorcscing heteroio-.ous anti-
genie ty Pe. The same even fluorescence is seen inl panel 13. however all the orga-
nisnms fluoresce. indicating noti-variant-specific reactivity. Fluorescence of the fla-
gellum is showl ill Panel C. Panel 1) shows nail-variarit specific fluorescence in an
elongated pattern in the posterior po rtion of thie t rypanosotnis.This pattern varied inl
the size ot the elongated area ot' fluorececnce hrorn orearlism to organistm aind fraim
one nmonoclonal antibody ito anotherI. It s% as the iiost Obundaknt of .the nail-variant-
specific Partterns observed. be in riutsu a It detectedi al least onice inll most fusionii

experintis. Paiiel E shoms saihtl gr1anuilar ateno fluorescence. OCCUrring as

at line oppositre the flagellIurn. React iviiN is shossn in panel F may be associated il ih
the rILIClls.

Reage iits have now been Produiced %%hIiich a Ilow detect ion at specifi ltrypant isarne
anti geriic tI pes in dried blood smears can iai ii" rgUn knotwn anti genie tyPe% if' orga-
nismis. Table 2 lists the prototype rmotnoclonal reagents and their specificity that have
been produced. To date. variant -speci lie moitnoc lonaI anti body h1as been producedI to
I I antigenic types of' the WRATsc 'em oT lwodiA'1I.

'a.i V

A' d Ay

--i - -F4
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Discussiotn

This work has demonstrated thle abilty to produce monoclonal antibodies which
identify variant-specifte antigens of seve~ral antigenic types of T. rhod'xieu,.e org ,'a-
nisms. In addition, the use of' organisms prepared as at dried smear in an indirect
fluorescence assay has allowed thle detection of' monoclonal antibodies directed
against vario us morphological structures of the parasite.

The production of this r:'nee of hybridonias has been accomplished using mice that
were inf'ected, cured, and boosted With trypanosomal antiLcens cloted from thle

tr~pansoncs.This circunilVented thle necessity forl purified variant surface antigensI ats used by Pearson et al. -'.The production of tuonoclonals having. several different
reactivity patterns presumably relates to the use of heterogeneous antigen prepara-

Thes rea-ents will be usef'ul in a variety of studies involving the WRATat

organisms. A prime usage will be to identify the VATs present in a smlear of infected
blood. In this w~ay the process of antigenic variation may be more definitively
monitored during chronic infectioni and thus help to uncover the complex\ities of the

- host-parasite relationship.
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